In This Issue  by unknown
Leading Edge
In This IssueSelf-Splicing Revealed
PAGE 497
Marcia and Pyle lay out the catalytic mechanism of a self-splicing group II intron by capturing
the intron’s structure at different stages of splicing. Unexpectedly, the active site can exist in
two different states, in which the transition from one state to the other is required for progres-
sion from the first to second step of splicing. Additionally, a heteronuclear four-metal-ion
center is required for catalysis. This mechanism may have implications for the eukaryotic
spliceosome, which is evolutionarily related to group II introns.
Bivalent Balancing Act for Pluripotency
PAGE 576
Genes in pluripotent cells are frequently characterized by a bivalent chromatin signature that is
thought to allow rapid changes to expression patterns upon differentiation. Jia et al. now show
that Utf1 is a component of bivalent chromatin that both limits PRC2 association with generegulatory regions and marks certain transcripts for cytoplasmic degradation. These functions of Utf1 maintain the poised state
and rapid proliferation of pluripotent cells and also ensure coordinated differentiation.
Dynamin’s Edge Sets Break Point
PAGE 619
Dynamin constricts membrane necks to promote their fission. Although constriction is necessary for fission, it is not sufficient. Morlot
et al. show that membrane breaks occur at the edge of the dynamin coat, where a change in membrane curvature increases the
membrane’s elastic energy, facilitating fission by reducing the energy barrier. Thus, constriction torque and membrane elastic
parameters control the location and kinetics of fission by setting the edge elastic energy.
Gastric Bypass: Hypothalamic GABA Talks Straight to the Fat
PAGE 645
In transgenic mice expressing Cre recombinase from the rat insulin promoter (RIP-Cre), Cre is expressed in some hypothalamic
neurons, and previous studies suggest that these neurons are involved in energy regulation. Kong et al. now show that GABA release
from RIP-Cre neurons stimulates energy expenditure by regulating brown fat activity, preventing obesity without affecting feeding.
Circuit-mapping techniques allow the authors to identify some downstream neurons that mediate these effects, delineating the
circuits that contribute to the maintenance of energy homeostasis.
Nature and Nurture in Inflammation
PAGE 658
Many common diseases exhibit an inflammatory component involving macrophages. Now, Orozco et al. use a systems genetics
approach to examine how common genetic variation inmice contributes tomacrophage responses to both acute and chronic inflam-
matory stimuli. Gene-environment interactions were found to be very common, and eQTL ‘‘hotspots’’ identified a new regulator of
inflammation.
Fertile Ground for Vascular Regeneration
PAGE 559
The treatment of vascular diseases could be improved with the availability of genetically matched endothelial cells. Ginsberg et al.
now show that mature amniotic-fluid-derived cells can be directly reprogrammed into vascular endothelial cells (rAC-VECs). The
transcriptome of rAC-VECs matches the vascular signature of mature endothelial cells.
rAC-VECs are highly proliferative and form stable vasculature in vivo. Thus, rAC-VECs could
be used as a source of endothelial cells for promoting organ regeneration and treating
vascular disorders.
Sizing Up S. pombe
PAGE 671
Marguerat et al. combine quantitative RNA-seq and mass spectrometry to analyze cellular
numbers for all RNAs and most proteins in proliferating and nondividing cells of fission yeast.
Most mRNAs are expressed at only one to ten copies/cell, whereas corresponding proteins
show greater abundance and range. In the smaller quiescent cells, the proteome changes
substantially, but in contrast to mRNAs, proteins do not uniformly decrease but scale with
cell volume. This resource provides a quantitative framework toward a systems-level under-
standing of genome regulation.Cell 151, October 26, 2012 ª2012 Elsevier Inc. 457
Getting the Hang of miRNA Processing
PAGE 521
Heo et al. find that an additional enzymatic activity is required between Drosha and Dicer pro-
cessing of pre-miRNAs for certain group II miRNAs, including Let-7. Group II precursors require
mono-uridylation by TUTases to create the overhang of 2 nt required for Dicer processing. In the
presence of Lin28, Let7 is preferably oligo-uridylated by TUT4 promoting its degradation,
revealing the functional duality of uridylation.
Keeping the Mitochondria from Overindulging
PAGE 630
Mitochondrial Ca2+ uptake is mediated by the uniporter Ca2+ channel via the pore-forming
subunit MCU. Voltage across the inner mitochondrial membrane is coupled to calcium uptakeand would raise thematrix Ca2+ concentration to toxic levels in the absence of inhibitory mechanisms operating under normal resting
conditions. Mallilankaraman et al. demonstrate that the mitochondrial protein MICU1 interacts with MCU, sets a threshold for Ca2+
uptake, and acts as a gatekeeper to prevent mitochondrial Ca2+ overload and associated cellular stress.
Realizing Stem Cells’ Innate Potential
PAGE 547
The induction of pluripotency in somatic cells is more efficient when reprogramming factors are introduced via retroviral overexpres-
sion than when the same factors are introduced as purified recombinant proteins. Lee et al. now find that this difference is due to
differential activation of innate immune pathways. In response to retroviral particles, the TLR3 immune pathway induces expression
of epigenetic modifiers that promote chromatin remodeling and nuclear reprogramming.
Antibiotics Selectively Shape the Proteome
PAGE 508
Macrolide antibiotics interfere with bacterial translation through binding in the peptide exit tunnel. Kannan et al. find that these com-
pounds do not completely arrest translation as previously thought but instead shape the expressed proteome by allowing synthesis of
a subset of proteins. Sequences at the N terminus of nascent polypeptides dictatewhether they can escapemacrolide-based inhibition.
Typhoid Mouse
PAGE 590
Mathur et al. discover that mice express a Toll-like receptor not found in humans, TLR11, which binds to flagellin of Salmonella and
protects mice from infection with the human pathogen Salmonella typhi. TLR11 knockout mice are susceptible to oral S. typhi infec-
tion and exhibit human disease symptoms, providing the first animalmodel to test vaccination strategies for this devastating infection.
Showing Dicer Where to Slice
PAGE 533
Dicer cleaves miRNAs from pre-miRNAs, defining the length of the mature miRNA. In plants and animals, Dicer proteins partner with
double-stranded RNA-binding proteins, whose functions are poorly understood. Fukunaga et al. now reveal that the Dicer partner
Loquacious alters where Dicer cleaves specific pre-miRNAs. In some cases, two Loquacious isoforms produce miRNAs of different
lengths and different target specificities. Dicer-binding partners may thus fine-tune the repertoire of miRNAs.
How to Prevent Mitosis in Meiosis
PAGE 603
The first meiotic division is preceded by a long prophase (sometimes up to decades in human oocytes), during which maternal and
paternal chromosomes recombine. Okaz et al. show that meiotic prophase is threatened by cell-cycle controls, which induce M
phase shortly after S phase in proliferating cells. In yeast, a meiosis-specific form of the
anaphase-promoting complex extends prophase by targeting M phase regulators for degrada-
tion, thereby ensuring accurate chromosome segregation.Mapping Diversity with Single-Neuron Sequencing
PAGE 483
Retrotransposition of LINE-1 elements in human brain cells has been proposed as a mechanism
for generating neuronal diversity. By sequencing the genomes of individual neurons in the human
brain, Evrony et al. now show that the frequency of somatic L1 insertions is low, suggesting that L1
may be a source of somatic mutations but is unlikely to be a systematic generator of neuronal
diversity. The authors further show that this approach may be used for cell lineage studies in
the human brain.Cell 151, October 26, 2012 ª2012 Elsevier Inc. 459
